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(54) TRANSISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a simplified thin film CMOS transistor 
suitable for a large screen, and to provide an element 
structure with which a parasitic capacitance can be 
controlled and characteristics can be improved. 



30a and 30b are formed on the overlapped part of the 

above-mentioned source layer 28a and the drain layer ~~ ~ ~" 

28b. As a result, parasitic capacitance can be 
suppressed and characteristics can be improved. A 
transistor is manufactured as follows. After an N-type 
silicon layer 28, an insulating layer 30, a P-type silicon 
layer 32 and an insulating layer 34 have been formed, a 

P-type silicon layer 32 and an insulating layer 34 are patterned, and then the N-type silicon 
layer 28 and the insulating layer 30 are patterned. When a pattern is formed on the above- 
mentioned two layers, a channel layer 42, a gate insulating layer 38 and a gate electrode 
layer 40 are formed and patterned. As ions are not implanted, annealing is not necessary, the 
process of manufacturing can be simplified, and the generation of a thin film kink can be 
prevented. Also, the uniformity of dopant of this transistor is excellent as a whole, and it is 
suitable for the display of a large screen. 



SOLUTION: A source layer 28a and a drain layer 28b 
are connected by a channel layer 42, and buffer layers 
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* NOTICES* 4 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transistor and its manufacture approach, and relates to 
the manufacture approach which was suitable for manufacture of the thin film transistor of CMOS 
structure especially. 
[0002] 

[Description of the Prior Art] Generally, compared with the amorphous silicon thin film transistor, 
greatly [ electric mobility ], since a single-crystal-silicon component and the order of a process are the 
same, as for the polish recon thin film transistor, the importance is increasing in the field of the flat- 
panel display. Since the circumference circuit of the pixel switching device in a display can be embodied 
to coincidence and it has many advantages in respect of cost etc. especially, research is advanced 
actively. 

[0003] The manufacture approach of a thin film transistor is shown in drawing 1 A-E in order of a 
process, and is explained to it. In drawing 1 A, after vapor-depositing polish recon on the substrates 2, 
such as a quartz, glass, and sapphire, a predetermined field is etched and an active region 4 is 
patternized. In drawing 1 B, in the upper part of an active region 4, . after carrying out the sequential 
vacuum evaporationo of gate dielectric film 6 and the polish recon 8, it etches and patternizes, and 
separation formation of each component field is carried out. Thereby, the active region 4 which makes 
the source, a drain, and a channel field is divided into the active regions 4a and 4b for each components, 
and gate dielectric film 6 and the polish recon 8 are also divided into the gate dielectric film 6a and 6b 
and Gates 8a and 8b for each components. 

[0004] Continuing drawing 1 C is a process which performs the ion implantation 10 (****) to active- 
region 4a which forms N type MOSTFT among active regions 4a and 4b. At this process, the source and 
a drain are formed of placing of the N type ion by the self align which used gate 8a as the mask, 
therefore a channel is formed. About active-region 4b of another side, since it is the field which forms P 
type MOSTFT, it covers by the photoresist 12. In drawing 1 D, it considers as the condition of having 
removed the photoresist 12 and having covered active-region 4a by the photoresist 14 this time, and the 
ion implantation 16 (****) of the P type impurity to active-region 4b is performed. The source, a drain, 
and a channel are formed using the self align which used gate 8b as the mask also in this case, and P 
type MOSTFT is created. 

[0005] Drawing 1 E shows the outline cross section of the thin film transistor circuit of the CMOS 
structure which finished forming N type MOSTFT of active-region 4a, and P type MOSTFT of active- 
region 4b. The source and the drains 18 and 20 of N type MOSTFT are formed in active-region 4a, and 
the source and the drains 22 and 24 of P type MOSTFT are formed in active-region 4b. And gate 
dielectric film 6a and 6b and Gates 8a and 8b were arranged on the channel between these fields, and 
CMOSTFT is completed. Since it is not necessary to explain, especially the process that applies an 
insulator layer next, forms contact, wires metal etc. through this contact and forms a pad is skipped. 
[0006] Thus, since the CMOS transistor of the polish recon thin film manufactured can be created by 
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planar structure-unlike an amorphous silicon thin film transistor, it is available in ion implantation to the 
drain of a component, and source field formation. That is, since doping of the drain by the self-align 
method and the source is possible, the overlap capacitance between the gate, a drain, and the source is 
small, and when using it as a display pixel component, there is an advantage which can suppress the 
deterioration of image quality which appears with parasitic capacitance to the minimum. 
[0007] 

[Problem(s) to be Solved by the Invention] Generally ion implantation is a process which drives in the 
ion of high energy from a silicon wafer front face. Placing ion reaches to the depth determined as the 
class of the incidence energy and ion, the condition of a substrate, etc., and does damage to the crystal 
structure of silicon in that case. Since this damage field overlaps mutually and forms a defective layer 
over the whole impregnation field surface layer of a wafer, it is necessary to carry out annealing which 
activates the ion heat-treated and driven in as a carrier in a semi-conductor in order to recover this for 
every ion implantation process. This is also the same as when manufacturing a thin film transistor. 
[0008] Moreover, it is said that there is demerit to which the homogeneity of doping will get rapidly and 
bad if a screen size becomes large, although it is suitable for the small display with the approach small 5 
inches of forming the source and a drain by ion implantation, and it is seldom suitable to the display of a 
bigger screen. Although research and development in the ion shower doping method is recently done in 
order to solve this problem, many technical problems which should be solved by utilization - printing 
and the ionic diffusion process of a photoresist in a doping process are further needed — are held. 
[0009] So, in this invention, the manufacture approach suitable for a thin film CMOS transistor which 
does not require the annealing process accompanying ion implantation and this is offered. Moreover, the 
manufacture approach suitable for the thin film CMOS transistor which the mask for ion doping in the 
source and drain formation is made unnecessary, and it depends for it, and can be considered as an easy 
production process is offered. Furthermore, the manufacture approach of the thin film transistor which 
can eliminate the thin film kink (kink: being able to twist defect) which may be generated by ion 
implantation is offered. And the manufacture approach of a thin film transistor of having been more 
suitable also for the display of a big screen is offered. 
[0010] 

[Means for Solving the Problem] The 1st process which carries out sequential formation of the 1st 
electric conduction form amorphous silicon layer, the 1st insulating layer, the 2nd electric conduction 
form amorphous silicon layer, and the 2nd insulating layer on a substrate according to this invention, 
The 2nd process which patternizes said 2nd insulating layer and the 2nd electric conduction form 
amorphous silicon layer, and forms the source and drain field, and buffer layer of the 2nd electric 
conduction form, The 3rd process which patternizes said 1st insulating layer and the 1st electric 
conduction form amorphous silicon layer, and forms the source and drain field, and buffer layer of the 
1st electric conduction form, The manufacture approach of the CMOS transistor characterized by 
carrying out the 4th process which forms a channel layer after the 3rd process, and the 5th process which 
forms a gate insulating layer and a gate electrode layer on the channel layer by the 4th process is offered. 

[001 1] Or the 1st process which carries out the laminating of an N type amorphous silicon layer, the 1st 
insulator layer, a P type amorphous silicon layer, and the 2nd insulating layer on a substrate, The 2nd 
process which forms the buffer layer on this source and a drain field from said 2nd insulator layer while 
forming the source and a drain field from said P type amorphous silicon layer, The 3rd process which 
forms the buffer layer on this source and a drain field from said 1st insulator layer while forming the 
source and a drain field from said N type amorphous silicon layer, The manufacture approach of the thin 
film transistor characterized by carrying out the 4th process which forms a channel layer after the 3rd 
process, and the 5th process which forms a gate insulating layer and a gate electrode layer on the 
channel layer by the 4th process is offered. 

[0012] Moreover, the channel field which connects between the source and a drain electrode, and source 
electrodes and drain electrodes according to this invention, The 1st buffer layer formed among channel 
field edge subordinates the source electrode edge top, The CMOS transistor characterized by having the 
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1st and 2nd transistors which come to have the 2nd buffer layer formed among channel field edge 
subordinates the drain electrode edge top and the gate electrode of the channel field upper part is 
offered. 

[0013] Furthermore, the thin film transistor characterized by coming to have the buffer layer formed 
between the layers of the overlap part of the source and the drain layer which were formed on the 
substrate, the channel layer which connects between these source layer and drain layers, and a these 
sources and a drain layer and a channel layer, and the gate electrode of the channel layer upper part is 
offered. Or a gate electrode, the gate insulating layer under this gate electrode, and the semi-conductor 
layer under this gate insulating layer, The 1st electric conduction form silicon layer which makes this 
semi-conductor layer a channel field, and these semi-conductors layer and the buffer layer of the overlap 
part of the 1st electric conduction form silicon layer, It is formed on the silicon layer for dissociating 
from the 1st element and forming said 1st electric conduction form silicon layer and buffer layer, and an 
insulating layer, since - the 1st becoming element - and - this - with a gate electrode The gate 
insulating layer under this gate electrode, and the semi-conductor layer under this gate insulating layer, 
the 2nd electric conduction form silicon layer which makes this semi-conductor layer a channel field, 
and these semi-conductors layer and the buffer layer of the overlap part of the 2nd electric conduction 
form silicon layer - since the thin film transistor characterized by coming to have the 2nd becoming 
element is offered. 
[0014] 

[Embodiment of the Invention] The manufacture approach of this operation gestalt is shown in drawing 
2 - drawing 6 in order of a process, and is explained to them. 

[0015] In drawing 2 , first, the about (although it is 500nm in desired value, since it is detailed, naturally 
there is **) 500nm thermal oxidation film 26 is grown up into the silicon wafer 2, and it considers as a 
substrate. It is possible to use a quartz, glass, sapphire, etc. in addition to this as a substrate. And doping 
formation of the N type amorphous silicon layer 28 is carried out on this substrate. Furthermore, on the 
N type amorphous silicon layer 28, sequential vacuum evaporationo is carried out and the same 
insulating layer 34 as the insulating layer 30 of a nitride or an oxide film, the P type amorphous silicon 
layer 32, and an insulating layer 30 is patternized. 

[0016] About the N type amorphous silicon layer 28, it is an in stew (inch-situ) in that case. It forms 
using doping. This in stew doping process is a process which N type amorphous silicon is grown up in a 
thermal ambient atmosphere, and dopes by pouring in the gas which contains an impurity in 
coincidence. Insulating layers 30 and 34 and P type amorphous silicon 32 can be vapor-deposited by 
LPCVD (reduced pressure CVD) or APCVD (ordinary pressure CVD). Let these four thin film layers 
28, 30, 32, and 34 be the about lOOnm same thickness. 

[0017] In drawing 3 , a predetermined pattern is etched in an insulating layer 34 and P type amorphous 
silicon 32 using photolithography. The P type amorphous silicon 32a and 32b patternized by this process 
serves as the source of P type MOSTFT, and a drain field, and the patternized insulating layers 34a and 
34b turn into a buffer layer. 

[0018] In drawing 4 , a predetermined pattern is etched using photolithography in the buffer oxide film 
30 and N type amorphous silicon 28. At this time, the part of P type MOSTFT formed at the process of 
drawing 3 applies protection by photoresist 37'. The N type amorphous silicon 28a and 28b patternized 
by this serves as the source of N type MOSTFT, and a drain field, and the patternized insulating layers 
30a and 30b turn into a buffer layer. 

[0019] In the etching of the insulating layers 30 and 34 and the amorphous silicon 28 and 32 using these 
two masks, the part used as the channel field of CMOSTFT will also be etched. 
[0020] Doping formation of the channel layer 42 of the amorphous silicon which serves as a semi- 
conductor layer for channel fields after the process of drawing 4 is carried out, and predetermined time 
annealing is carried out for for example, about 30 hours by the solid phase crystallizing method 
(SPD: Solid Phase Crystalization), for example, a 600-degree C setup, and amorphous silicon is made to 
form into polish recon in drawing 5 . On the formed channel layer 42, the gate electrode layer 40 by 
about lOOnm the polish recon or the metal of 38 or about 30nm of gate insulating layers is vapor- 
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deposited at about 550 degrees C. 

[0021] In drawing 6 , the gate electrode layer 40, the gate insulating layer 38, the polish recon channel 
layer 42, and buffer layers 30a, 30b, 34a, and 34b are pattemized by using a gate mask and carrying out 
sequential etching after the process of drawing 5 . Consequendy, CMOSTFT which created N type 
MOSTFT and P type MOSTFT on 1 substrate is obtained. 

[0022] After drawing 6 , an about 500nm protection oxide film will be vapor-deposited by 380-degree-C 
setup, etching formation of the contact will be carried out, and the electrode for components will be 
formed using metals, such as aluminum, by about lOOOnm. Moreover, after the above-mentioned 
process termination, in order to raise the electrical characteristics of a component, it is good to carry out 
power density 2.5 w/cm2 and a hydrogen treating with a vibration frequency of about 13.56MHz by 
setup of the temperature of 300 degrees C, and pressure 0.5torr. 

[0023] Thus, the component structure acquired connects between the source and drain field 28a-28b, and 
32a-32b in the channel layer 42, and is structure with buffer layers 30a, 30b, 34a, and 34b to the overlap 
part of each of that edge. 
[0024] 

[Effect of the Invention] since the source and the drain which were formed with the conventional 
technique at the process of annealing accompanying N type ion implantation and P type ion 
implantation, and it were formed at the process by the etching of the conductive layer using 
photolithography according to this invention described above, as a production process, it is markedly 
alike, and easy. Moreover, since ion implantation is not used, there are no worries about a thin film kink 
phenomenon, and its annealing for every ion implantation is also unnecessary. And since it is used for 
the source and a drain field after forming a conductive layer on the whole on a substrate front face, the 
homogeneity of doping is excellent, and it is the big screen sense more. In addition, it can become 
possible to control the parasitic capacitance generated to the source and a drain field, and a channel field 
by the buffer layer, it can be raised in an on-off current ratio property by the ion diffused in 
homogeneity, and a passivation property can also be raised according to the early hydrogenation 
effectiveness. Moreover, since separation formation of a channel field, the source, and the drain field is 
carried out mutually, it can consider as an about 500A super-thin film. 
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